Stimulus-related brain activity is considered using wavelet-based analysis of neural interactions between occipital and parietal brain areas in alpha (8-12 Hz) and beta (15-30 Hz) frequency bands. We show that human sensory processing related to the visual stimuli perception induces brain response resulted in different ways of parieto-occipital interactions in these bands. In the alpha frequency band the parieto-occipital neuronal network is characterized by homogeneous increase of the interaction between all interconnected areas both within occipital and parietal lobes and between them. In the beta frequency band the occipital lobe starts to play a leading role in the dynamics of the occipital-parietal network: The perception of visual stimuli excites the visual center in the occipital area and then, due to the increase of parieto-occipital interactions, such excitation is transferred to the parietal area, where the attentional center takes place. In the case when stimuli are characterized by a high degree of ambiguity, we find greater increase of the interaction between interconnected areas in the parietal lobe due to the increase of human attention. Based on revealed mechanisms, we describe the complex response of the parieto-occipital brain neuronal network during the perception and primary processing of the visual stimuli. The results can serve as an essential complement to the existing theory of neural aspects of visual stimuli processing.
I. INTRODUCTION
Analysis of the dynamics of the neural brain network by consideration of electroencephalograms (EEG) or magnetoencephalograms (MEG) is very important for understanding the sensory and cognitive functions of the brain. Many studies have shown the relationship between the electrical activity of brain and complex psychophysiological processes such as alertness [1] , arousal [2] , attention [3] , memory [4] , and executive functions [5] . Among these tasks, analysis of brain activity related to processing of visual stimuli is one of the most interesting and actively studied in modern science [6] [7] [8] .
There are a lot of works addressed to the study of EEG signatures associated with visual perception. In particular, the influence of the oscillatory phase of EEG on perception was studied in [9, 10] , influence of the EEG energy was studied in [11] , and interaction between different brain rhythms during perception was considered in [12] .
One of the effective approaches to study the properties of visual perception is the use of the stimulus intensity value in the vicinity of a threshold. The threshold value can be defined as the value of stimulus intensity, at which each subject could detect 50% of the presented stimuli. This approach was used in [13] for studying of EEG spectral properties during visual detection performance. It was shown that alpha frequency band power decreased in occipital area during detection of the stimuli.
Another approach is the use of more complex stimuli which along with simple detection require their classification based on brief analysis of their structure. In this context the threshold parameter reflects the complexity of stimuli classification. This approach was recently used in [14] where ambiguous images were used as the stimuli. It was shown that the additional task of the stimuli classification induces additional change of the spectral properties of occipital EEG: Along with decrease in power of alpha rhythm there is increase of beta frequency activity.
Along with the effect of stimulus properties on the perceptive process the condition of the observer is known to affect the EEG spectral properties. In particular, the effect of the human factor on the perception was analyzed by considering two groups of subjects with an initially different degree of motivation. It was shown that the human factor, along with the properties of the stimuli affect the structure of occipital and parietal EEG [14] .
According to the existing results the time frequency structure of occipital and parietal EEG reflects different properties of human sensory processing. These properties were extracted with the help of event-related potential (ERP) analysis [13] , time frequency analysis [14] , and methods of artificial intelligence and machine learning [15] . At the same time, the structure of the connectivity between neural ensembles belonging to these parts of the brain is poorly understood. Recent studies, however, report that the perceptual process is associated with stimulus-induced visual cortical networks [16] and, moreover, neural interactions play a key role in other processes, including arousal, attentional selection, and working memory [17] . It can be expected that analysis of the sensory processing in the brain related to the visual stimuli perception based on the consideration of connectivity on different timescales within a distributed cortical network will complement the results of time-frequency analysis and allow one to deeply understand the neural mechanisms associated with processing of visual information [18] [19] [20] .
In the current work we consider brain activity related to processing of visual stimuli (stimulus-related activity) based on analysis of interactions between the neural structures, belonging to occipital and parietal brain areas in alpha (8) (9) (10) (11) (12) and beta (15-30 Hz) frequency bands. We show that perception of visual stimuli induces brain response resulted in different ways of parieto-occipital interactions in these bands and describe the complex response of the parieto-occipital brain network during the perception and primary processing of the visual stimuli.
II. EXPERIMENTS AND EEG DATA PROCESSING METHODS

A. Experimental procedure
Twelve healthy subjects (males and females) between the ages of 20 and 43 with normal or corrected-to-normal visual acuity were chosen from the students and staff for the participation in the experimental researches. All of them provided informed written consent before participating in the experiment. The experimental studies were performed in accordance with the Declaration of Helsinki and approved by the local research ethics committee of the Yuri Gagarin State Technical University of Saratov.
The Necker cube [21] was used as the visual stimuli. Such an ambiguous stimulus is a popular object of many psychological experiments [22] [23] [24] and theoretical models [24] [25] [26] . It represents itself as a cube with transparent faces and visible edges; an observer without any perception abnormalities sees the Necker cube as a three-dimensional (3D) object due to the specific position of the cube's edges. Bistability in perception consists of the interpretation of this 3D object to be either left or right oriented depending on the contrast of different inner edges of the cube. The contrast I ∈ [0,1] of the three middle lines centered in the left middle corner was used as a control parameter. The values I = 1 and I = 0 correspond, respectively, to 0 (black) and 255 (white) pixels' luminance of the middle lines. Therefore, we can define a contrast parameter as I = y/255, where y is the brightness level of the middle lines using the 8-bit grayscale palette. Using the ambiguous images as visual stimuli leads to an increase in the alertness of the subjects [14] .
The whole experiment lasted around 50 min for each participant, including short recordings (∼300 s) of the brain background activity before and after the stimuli presentation. During experimental sessions, the cubes with predefined values of I [chosen from the set, illustrated in Fig. 1(a) ] were randomly presented 400 times (each cube with a particular contrast was presented about 60 times). Structure of the experimental session is shown schematically in Fig. 1(b) . Each ith stimulus was presented for the time interval τ i , the next (i + 1)th image was presented after time interval γ i . In order to reduce "memory" effect, the length of the stimulus exhibition τ was varied in the range 1-1.5 s. Moreover, a random variation of the control parameter I also prevented the perception stabilization. Lastly, to draw away the observer's attention and make the perception of the next Necker cube independent of the previous one, different abstract pictures were exhibited for about γ = 5.0-5.5 s between subsequent demonstrations of the Necker cube images. All participants were instructed to press either the left or right key depending on their first impression of the cube orientation at each presentation.
The electrical brain activity was recorded using the digital electroencephalographic recorder BE Plus LTM (EGI Medical Device Company, Italy) which provided simultaneous registration of up to 128 EEG channels with sample rate 8 kHz. The monopolar registration method and the classical extended ten-ten electrode system were used. To register EEG data we used cup adhesive Ag/AgCl electrodes placed on "TIEN-20" paste. Immediately before the experiment start, all the necessary procedures to increase the conductivity of the skin and reduce its resistance were carried out with the use of abrasive "NuPrep" gel. The impedances were monitored when the electrodes were installed and measured during experiments. Usually, the impedance values varied within 1 and 3 k . The ground electrode N was located above the forehead and two reference electrodes A 1,2 were located on mastoids [see Fig. 1(c) ]. The EEG signals were filtered by a band pass filter with cutoff points at 1 Hz (HP) and 100 Hz (LP) and a 50-Hz Notch filter. The BE Plus amplifier unit was used for amplification of the EEG signals. Preliminary EEG signal processing was provided by the original software for EEG registration artifact suppression.
B. Time-frequency analysis
We analyzed the EEG signals recorded by five electrodes (O 1 , O 2 , P 3 , P 4 , P z ) [see Figs. 1(c) and 1(d)] placed on the standard positions of the ten-twenty international system [27] , using the continuous wavelet transformation. The wavelet energy spectrum E n (f,t) = W n (f,t) 2 was calculated for each EEG channel X n (t) in the frequency range f ∈ [1, 30] Hz. Here, W n (f,t) is the complex-valued wavelet coefficients calculated as
where n = 1,...,N is the EEG channel number (N = 5 is the total number of channels used for the analysis) and "*" defines the complex conjugation. The mother wavelet function ψ(f,t) is the Morlet wavelet often used for analysis of neurophysiological data is defined as [28] 
where ω 0 = 2π is the wavelet parameter. The wavelet energy spectrum was analyzed in two frequency bands: For these frequency bands the corresponding wavelet energy values E α (t) and E β (t) were calculated by averaging the spectral energy E n (f,t) over the corresponding alpha and beta bands as
where E n * (t) is the energy value E n (f,t) averaged over the whole considered spectrum of the EEG signal,
The values of the wavelet energy (3) calculated for the whole time of the experimental session were then averaged over the time segments τ i and γ i , related to the perception of ith visual stimuli, and over all EEG channels used for the analysis, as follows:
Finally, coefficients (5) were averaged over all M presentations,
The values E α,β τ,γ were calculated for each experiment. Along with the analysis of wavelet energy, the time frequency structure was considered based on wavelet "skeletons"-lines on the time-frequency plane, following the position of the spectral components with maximal wavelet energy. For every moment of time t * we calculated the set of three skeletons, and described behavior of the first, second, and third maximal components of the wavelet spectrum. The skeleton of the first kind defined the value of frequency f * 1 for which the value of wavelet energy E(f * 1 ,t * ) reached maximal value for t = t * . By analogy, skeletons of the second and third order were considered as the values of frequency f * 2,3 for which the wavelet energy E(f * 2,3 ,t * ) reached the values next to the maximal.
C. Wavelet-based calculation of connectivity
Estimation of the coupling strength between different areas of brain based on the analysis of corresponding electrical or magnetic neural activity signals is a very important issue and many different techniques are applied. In particular, the different features of brain connectivity are revealed by means of Granger causality [29] , nonlinear associations [30] , recurrence-based methods [31] , and entropy transfer methods [32] . In our study we use the wavelet-based approach. Continuous wavelet analysis is a well-established time series processing method, which allows one to extract the time-frequency structure of the nonstationary signals. In neuroscience wavelets are successively used for detection of the specific patterns of oscillatory activity [28] . In our recent work we have shown that wavelet analysis can be effectively used for the estimation of the coupling strength between the brain areas [33] .
In the present research, the degree of interaction between the neural ensembles, whose collective dynamics is described by corresponded EEG signals is estimated via wavelet bicoherence. This method provides insight into nonlinear interactions of a different nature and is often applied for the analysis of biological signals [28, 34] such as electrocardiogram [35] , EEG [36] , MEG [37] , etc.
In order to calculate the degree of interaction between two dynamical systems, whose states are described by the variables x 1 (t) and x 2 (t), the corresponded complex-valued wavelet coefficients W 1 (f,t) = a 1 + ib 1 and W 2 (f,t) = a 2 + ib 2 should be considered.
Wavelet bicoherence is estimated based on the mutual wavelet spectrum W 1,2 (f,t) of the signals x 1 (t) and x 2 (t). Similarly to [38] 
the coefficients cos[ φ(f,t)] and sin[ φ(f,t)]
represented as real and imaginary parts of the mutual wavelet spectrum can be calculated via the equations,
and
Here φ(f,t) = φ 2 (f,t) − φ 1 (f,t) is the phase difference, calculated for considered signals x 1 (t) and x 2 (t) in the time-frequency domain. For further calculations values (7) and (8) have to be averaged over time intervals, for which the degree of coherence is considered.
In the current research, based on described formalism, we analyzed the degree of coherence between the different EEG signals, recorded in occipital and parietal brain areas during the background state and perception of visual stimuli. For the characterization of the stimulus-related brain state Eqs. (7) and (8) were averaged over time intervals τ i = 1 s for each individual perception. For the background state averaging was performed over time intervals, corresponding to background EEG. In order to exclude the effect of the interval length, background EEG was splitted into short intervals η i (each of 1-s duration). As a result, for the ith interval (both for perceptionrelated and background EEG) coefficients (cos
Based on coefficients (9) and (10) the degree of coherence between the EEG signals on the ith interval was estimated based on the value of σ (f ) τ i ,η i , calculated as the amplitude of the mutual wavelet spectrum,
The σ (f ) τ i ,η i function takes the values from 0 to 1, containing the information about the degree of phase coherence of the two signals x 1 (t) and x 2 (t) for the particular frequency. Thereat σ (f ) τ i ,η i = 0 implies that there is no phase coherence at the current frequency, while for σ (f ) τ i ,η i > 0 coherence takes place.
Obtained values (11) were then averaged over M intervals and over frequency bands-alpha and beta ones. As a result, coefficients σ α,β per,bcg , defined as the coherence between EEG signals during perception (per) and background activity (bcg) in alpha and beta frequency bands, were analyzed:
Finally, in order to estimate the stimulus-related brain activity changes in the degree of coherence, the differences
bcg were calculated for each pair of EEG recordings.
III. RESULTS AND DISCUSSION
Observation of the bistable Necker cube and its further interpretation as left or right oriented induces the stimulusrelated response of the neuronal brain network. Such response is reflected in EEG data as the decrease of the amplitude of alpha rhythm (8) (9) (10) (11) (12) Hz oscillations) and increase of the amplitude of beta rhythm (15-30 Hz oscillations). Similar character of the brain activity is associated with the different types of perception, where changes in alpha activity are associated with the visual [39] or auditory attention [40] and changes of beta activity-with the cognitive activity, related to the procession of the stimuli [41] and shift of the brain to an attention state [42, 43] . Role of the alpha-beta band activity in the perceptual process is also reported in Ref. [29] in the context of the information transfer in the visual areas.
In the case of the Necker cube such behavior is confirmed by the changes of the wavelet energy, calculated immediately before and after the beginning of the image presentation and averaged over alpha and beta frequency bands [see Fig. 2(a) ]. Box-and-whiskers diagrams in Fig. 2(a) Interplay between alpha and beta band activity. (a) (Left) Median of the mean alpha rhythm energy, calculated for the intervals, preceded (γ ) and followed by (τ ) the stimuli presentation (n = 12, * p < 0.05 via paired-sample t test); (right) median of the mean beta rhythm energy, calculated for the intervals, preceded (γ ) and followed by (τ ) the stimuli presentation (n = 12, p = 0.09 via paired-sample t test). (b) Typical EEG traces, associated with the perception of a single visual stimulus, and the wavelet skeletons, reflecting the location of the spectral components with maximal energy. Color of the curve defines the frequency band, in which the spectral component appears: red corresponds to alpha band, and blue to the beta band. Vertical dashed line defines the beginning of stimulus presentation. of beta activity is observed in 60% of the subjects. Such intersubject differences in the behavior of beta rhythm during the visual perception can be caused by human individual condition, e.g., his (her) ability to concentrate on the presented stimuli. According to recent work [14] significant brain response in beta frequency band is achieved in highly motivated subjects and in the case when complexity of the visual task is increased.
Obtained energy characteristics E α,β τ,γ are averaged over N = 5 EEG channels. From the one hand they reflect the contribution of the neural activity, recorded in the different parts of the occipital lobe, in generation of these types of brain rhythms [33] . From another hand, considered averaged values can reflect only the global trend in neural dynamics, but do not give information about local changes in the neural dynamics, i.e., processes of the interactions and coupling between the neural subnetworks, located in different areas of the occipital (or parietal) lobe.
In Fig. 2(b) the typical EEG traces, registered by these channels during the perception, are shown. With the EEG fragments one can see the location of the maximal spectral components. Lines show the evolution of three maximal spectral components. Color of the line reflects the appearance of the spectral component in alpha (red) and beta (blue) frequency bands. The spectral components, which appear in neither alpha nor beta frequency bands are excluded from the consideration.
First, one can see that when the stimuli have begun to be perceived by the subject the maximal spectral components change the location-they move from the range of alpha waves to the range of beta waves. This means that the corresponding neural ensembles start to be involved in the generation of the beta rhythm more intensively than in the generation of the alpha rhythm. It can be caused either by the increase of the number of neurons, participating in the rhythm generation or an increase of synchronization between them. In this case the energy of the oscillations, produced by the neurons moves mostly to the frequency band 15-30 Hz. Rhythms start to interplay: A decrease of alpha rhythm corresponds to an increase of beta rhythm and vice versa.
Second, similar stimulus-related behavior is observed in all considered EEG channels. This means that the oscillatory modes of the neural ensembles, located in the vicinity of the corresponding EEG electrodes in occipital and parietal lobes, begin to be synchronized by the external interventionpresentation of the visual stimuli.
Obviously, such a complex system as the network of occipital and parietal neurons responds to the external stimulus in a complicated way, which is implemented by the interplay between the different brain rhythms within one brain area (occipital or parietal) as well as between these two interconnected areas.
Understanding how the occipital and parietal brain structures interact is a very important issue [44] . In particular, an increase of parieto-occipital interactions was observed during the visual stimuli processing with the help of functional magnetic resonance imaging [45] . In Ref. [46] ERP analysis revealed parieto-occipital interactions, associated with processing of multisensory (auditory-visual) information. In Ref. [47] the participation of parietal and occipital areas in the perception of different visual features was analyzed based on the level of the inhibitory neurotransmitter. In the current work the stimulus-related parieto-occipital interactions were studied based on the wavelet bicoherence. Degree of coherence was estimated between the pairs of occipital EEG in two frequency bands: 8-12 Hz and 15-30 Hz during the background activity (σ bcg ) and perception of the stimuli (σ per ). In Fig. 3 box-and-whiskers diagrams correspond to the median of the difference between σ per and σ bcg , calculated for the group of 12 subjects in alpha (a) and beta (b) frequency bands. The symbol "*" defines the channel pairs for which the significant change (p > 0.05) is observed. Links between such pairs are shown schematically on the occipital and parietal lobes. The line width illustrates the mean value of σ (degree of the change of the coupling strength between corresponded EEG traces, caused by the processing of the stimuli). One can see that in both alpha and beta frequency bands the majority of channel pairs demonstrate an increase of the coupling strength during the cube observation, which coincides with the results of functional magnetic resonance imaging [45] . It also coincides with [29] , where the increase of interaction between areas of visual cortex has been observed across alpha and beta frequency ranges. However, in Refs. [29, 48] such stimulus-related activity has been associated with the frequency band 10-30 Hz including both alpha and beta frequencies. At the same time, our results, similarly to [49, 50] , reveal the differences in alpha and beta activity. This represents itself as the difference in the structure of the links in these bands. In order to quantify these differences we have calculated the sum of σ values, related to each EEG channel. This coefficient illustrates the change of the weight of each node (in our case the corresponded brain region), caused by the stimulus processing.
The values σ are shown in Fig. 3 by the histograms. One can see that in the alpha band [ Fig. 3(a) ] σ is distributed homogeneously within the occipital and parietal EEG channels. In the beta band [histogram in Fig. 3(b) ], it is unlikely one can observe a sharp increase of σ for occipital channel O2. This means that the alpha activity is produced by the network of interconnected brain regions, with the homogeneous structure of the links, which is similar to the structure, associated with background neural activity (but with the increased weights of the links). Beta activity is produced by the network, where one can see the formation of the hub in the occipital area, which plays key functional roles in inter-regional interactions. This result is in good agreement with an earlier work of Wróbel et al. [42] where the hypothesis about the leading role of beta oscillations in perception was put forward. The revealed impact of the occipital area can be explained by the leading role of this area in the perception of stimuli with different spatial orientation [47] .
Having considered the stimulus-related change in the degree of coupling strength one can conclude the following: (i) Processing of visual stimuli results in the increase of the degree of coupling strength between EEG channels belonging to occipital and parietal lobes both in alpha and beta frequency bands; (ii) in alpha frequency band interaction between all EEG channels increases equally and one cannot extract the brain area where the increase of the inter-region coupling is the most pronounced; (iii) in the beta frequency band one can find occipital channel O2 which demonstrates a sharp increase of the coupling strength with other EEG channels. Obtained results confirm the formation and coexistence of different regimes of neuronal activity in different frequency bands. These regimes are characterized by a different structure of the links between brain areas, belonging to occipital and parietal lobes.
Along with the different oscillatory patterns, observed in different spectral bands of the occipital-parietal structure, differences exist in the neural dynamics in these particular brain areas. Having considered the ratio of the energy of alpha and beta rhythms, generated in these brain areas during the background state, one can see that alpha waves are generated more intensively in the parietal lobe, while the beta rhythm is generated more intensively in the occipital lobe. In Fig. 4(b) the box-and-whiskers plot shows the median of the wavelet energy, averaged over alpha and beta frequency bands in occipital (O) and parietal (P) areas (*p < 0.05 by pairedsample t test, n = 12). In Fig. 4(c) the values of wavelet energy, characterizing generation of alpha and beta rhythms during the background state, are shown for each EEG channel (presented data are averaged over 12 subjects). It can be seen that during the background state, despite the different intensity of the generation of alpha and beta rhythms in different channels, the difference between the energy of these rhythms is more pronounced. During the processing of the visual stimulus the situation is changed-in the occipital area (channels O1 and O2) beta activity starts to prevail; in the parietal area (channels P3, P4, and Pz) alpha activity is still more pronounced, but its energy becomes much less than during the background state [see Fig. 4(d) ]. According to earlier EEG and functional magnetic resonance imaging (fMRI) study, such differences in the neural dynamics in the parietal and occipital areas can be associated with the existence of "visual" areas in the occipital lobe and "attentional" areas in the parietal lobe [51] . Taking into account Ref. [52] , where the stimulus-related generation of beta waves in the visual cortex has been observed, one can conclude that the occipital area first exhibits the excitation in the beta band and then causes the increase of beta-wave activity in the parietal region.
At the same time, for each channel (occipital and parietal) an increase of the generation of beta activity is accompanied by a decrease of the generation of the alpha rhythm.
One can propose that in the neural ensembles, located in the vicinity of the corresponding electrodes, during the background state most of the neurons are involved in generation of alpha activity, while a much smaller amount of neurons are acting in the beta frequency range. In the occipital area the size of the neural ensemble involved in generation of beta activity is larger than in the parietal lobe which can be caused by excitation of the "visual" center by constant incoming visual information. During the perception of ambiguous stimuli, the income of external visual information is greatly increased. In this case the large amount of neurons in the occipital lobe shift to the generation of signals in the beta frequency range. Amplitude of alpha-wave activity in this region becomes much less [see Fig. 4(d) ]. Then, according to the results of the connectivity analysis, in the beta frequency band the occipital lobe starts to play a leading role in the dynamics of the occipital-parietal network. This leads to the increase of beta activity in the parietal area. An increase of beta activity in the occipital and parietal areas leads to a decrease of the energy of alpha activity in these regions. Such changes in the energy of alpha-wave activity is thereby observed in all EEG channels belonging to occipital and parietal brain areas. This in turn leads to the increase of the coupling strengths between the channels in these areas in the alpha band.
The features of stimulus-related brain activity are known to depend on the parameters of the stimuli. In particular, for the Necker cube the difference in the time-frequency structure is observed for different values of cube ambiguity I . For instance, in [14] the perception of the cubes with high ambiguity (I ∼ 0.5) was shown to induce more pronounced increase of the spectral energy above 30 Hz. In the recent work [53] the artificial neural network trained to classify brain response associated with the perception of unambiguous cubes was shown to exhibit a sharp decrease in classification accuracy, when the degree of ambiguity became greater. In this respect one can expect that the coupling strength between the regions of the parieto-occipital brain network depend on the degree of image ambiguity. In order to verify this hypothesis, we have calculated the degree of interaction between the pairs of EEG channels during the perception of the Necker cubes with high ambiguity (HA) (0.6 > I > 0.4) and low ambiguity (LA) (I > 0.8 or I < 0.2) separately. For each pair we have then calculated difference σ HA−LA between the obtained values. In Fig. 5 such differences are shown for 12 participants in beta (a) and alpha (b) frequency bands. One can see that in the alpha band the mean value of σ HA−LA is mostly negative. This is evidence that in this band the increase of image ambiguity results in the decrease of interchannel interaction. In the beta frequency band some channel pairs are characterized by negative value of σ HA−LA , while for others σ HA−LA is positive. One can see that significant difference σ HA−LA > 0 is observed for P3-P4, Pz-P4, and P3-O2 channel pairs as shown in the inserts in Fig. 5 . This means that processing of the images with high ambiguity increases human attention and, therefore, causes the increase of the neural interactions in the parietal lobe, where the "attentional" center is located [51] .
IV. CONCLUSION
Human sensory processing in the brain related to the visual stimuli perception causes the increase of incoming visual information, and shifts the brain to the state of high attention. These processes induce the excitation of neural ensembles, belonging to the "visual" area (located in the occipital lobe) and the "attentional" area (located in the parietal lobe), and results in complex interactions on different timescales between these areas of the brain.
In the present work, based on time-frequency analysis and the study of wavelet coherence between occipital and parietal EEG we describe the scenario of stimulus-related brain response via the following way (see Fig. 6 ): (i) incoming visual information excites the neurons in the occipital lobe ("visual area") and makes them generate 15-to 30-Hz oscillations more intensively; (ii) the significance of the occipital area in the occipital-parietal network becomes greater. Neurons in this part of the brain, being excited by the external visual input affect the neurons in the parietal lobe ("attentional area") and they, in turn, start to be involved in the generation of oscillatory activity in the 15-to 30-Hz frequency band (1); (iii) increase in the amplitude of 15-to 30-Hz oscillations of the beta band in the occipital and parietal lobes results in the decrease of alpha band power since the majority of the neurons are shifted to generate the high frequency beta rhythm (2, 3) . The latter causes the similarity in the behavior of the neural ensembles in the 8-to 12-Hz band, which is reflected in the increase of the interactions between the occipital and parietal areas, estimated for these frequencies (4) . In the case when stimuli are characterized by a high degree of ambiguity, a greater increase of the interaction between interconnected areas in the parietal lobe is due to the increase of human attention.
Obtained results are in good agreement with earlier studies, describing the existence of "visual" and "attentional" areas and their operation at the 15-to 30-Hz frequency band, and demonstrating the increase of stimulus-related neural interactions in the alpha and beta bands; we believe the results can serve as a complement to the existing theory of neural aspects of visual stimuli processing.
